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School of Construction Management and Property, Queensland University of Technology, AUSTRALIA 
 
 
This case study analyzes a firm's technology strategy for its fit or match with the requirements of the industry 
environment in which it operates.  Understanding the relationships between market characteristics and 
technology strategies can assist managers in making complex and difficult decisions regarding their use of 
technology to improve competitive performance.  Using the technology strategy framework, managers can map 
their own capabilities for comparison with the more appropriate or superior approach to technology in that 
industry environment.  Alternatively, firms seeking to transition from one industry niche or environment to 
another could identify and move to acquire the required capabilities.  The dynamics of industry competition, 
both domestic and international, emphasize the need for improved management of the strategic fit between 
technical capabilities and industry environment. 
 
TECHNOLOGY STRATEGY  
 
Construction technology is defined as the combination of resources, processes and conditions that produce a 
constructed product.  A resource can be either materials and permanent equipment or a temporary addition by 
construction.  Construction processes are the methods and tasks needed to build a constructed product.  Project 
requirements and site characteristics are the major conditions of construction technology (Tatum, 1988). 
 
Chandler (1962, p13) defined strategy as "the determination of the basic long-term goals and objectives of the 
enterprise and the adoption of courses of action and allocation of resources necessary for carrying out these 
goals."  To define technology strategy, Adler (1989) adapted Andrew's (1980) definition of business strategy:  
"technology strategy is a pattern of decisions that sets the technological goals and the principle technological 
means for achieving both those technological goals and the business goals of the organization".  
 
Elements of Technology Strategy 
 
The classification for technology strategy described in this paper consists of five key dimensions:  competitive 
positioning, sourcing of technology, technological scope, technical depth, and organizational fit.  Competitive 
positioning is the firm's relative emphasis and command of technology within the sector.  Sourcing is the 
acquisition of explicit (hardware) and implicit (knowledge) value-creating technologies.  The scope dimension 
identifies the core and peripheral technologies and measures diversity of the firm's technological approach.  
Depth highlights relative level of research and development investment, and intensity and specialization of the 
firm’s technical capabilities.  Organizational fit assesses the reward system and communication structure of the 
firm.  Each of these dimensions can be used to analyse the construction manager's approach to the acquisition 
and implementation of technology.  Table 1 summarizes the technology strategy measures within these 
dimensional areas.  Hampson and Tatum (1993) provides a more detailed description of the dimensions, and 
Hampson (1993) details the rationale for selection and guidelines for use of each technology strategy measure.  
Each measure is valued on a defined five point scale.  Appendix A illustrates one such rationale for the Depth 
of Technology Strategy measure of Depth of Technical Capabilities - Head Office as it might be applied to 
Dundee Construction.  
 
 
   (a) COMPETITIVE POSITIONING 
  (i) Emphasis of Technology in Business Strategy 
  (ii) Command of Key Technologies in Sector 
  (iii) Command of Unique Technological Position 
  (iv) Ability to be Key Technology Leader in Sector 
  (v) Monitoring of Competitor Technologies 
   (b) SOURCING OF TECHNOLOGY 
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  (i) Acquisition of Explicit Technology 
  (ii) Acquisition of Implicit Technology - Head Office  
  (iii) Acquisition of Implicit Technology - Site  
  (iv) Emphasis on Organizational Learning 
  (v) Monitoring Evolving Technology in Sector 
   (c) SCOPE OF TECHNOLOGY STRATEGY 
  (i) Breadth of Technological Capabilities 
  (ii) Content Focus of Technological Monitoring and Development 
  (iii) Geographic Focus of Technological Monitoring and Development 
   (d) DEPTH OF TECHNOLOGY STRATEGY 
  (i) Emphasis on Research and Development 
  (ii) Depth of Technical Capabilities - Head Office  
  (iii) Depth of Technical Capabilities - Site  
  (iv) Degree of Specialist Tasking 
   (e) ORGANIZATIONAL FIT 
  (i) Reward Systems - Head Office 
  (ii) Reward Systems - Site  
  (iii) Structuring of Information Flows - Site to Site 
  (iv) Structuring of Information Flows - Site and Head Office 
 
Table 1  Technology Strategy Framework 
 
EXAMPLE INDUSTRY ENVIRONMENT 
 
This section provides a preliminary description of three industry niches identified in an example industry 
market:  highway bridge construction in California.  A 'niche' in this context refers to finer partitions of the 
sector with identifiably different characteristics to other parts of the sector.  I identified these niches following 
research interviews and construction site visits. 
 
The California market for highway construction is the largest in the United States.  It represents approximately 
10% of the national highway construction expenditure.  The California state highway system contains 
approximately 15,000 bridges and another 15,000 have been constructed on local city streets, county roads and 
other 'off-system' roads (Roberts, 1988).  The dominant owner is the California Department of Transportation 
(Caltrans) which administers approximately 95% of all highway bridge construction projects in California.  
Caltrans construction averaged almost US$1.3 billion per year (indexed to 1992 dollars) over the 1988-1992 
period.  The annual value of contracts involving structural work (primarily bridge construction) averaged 
almost $1.0 billion per year over this five year period with the actual value of bridgework alone averaging $450 
million (M) per year.  Figure 1 illustrates these trends over the 1983-1992 decade.  
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CALTRANS HIGHWAY CONSTRUCTION MARKET --  1983-1992
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Figure 1  Caltrans highway construction market—1983-1992 
 
Caltrans sources state that over 250 firms compete for California projects annually.  The largest 10 firms are 
responsible for approximately 50% of California highway construction.  These companies handle both larger 
contracts (over $50M) and smaller ones (less than $5M).  Most remaining contractors compete for small to 
medium value projects (up to $15M).  Firms can be differentiated in California bridge construction by their 
approach to technology within the niches, and construction managers believe this affects their competitiveness 
in this sector.   
 
Niche A: Minor New Work and Modification of Existing Facilities ("Minor Mods") 
 
The first broad category identified in California bridge construction was referred to as "minor mods".  
Examples of work in this category could include new two or three span overpasses, existing structure widening 
for freeway off ramps, bridge deck rehabilitation, and structural repairs and maintenance.  
 
The following characteristics describe this industry niche: 
• non-standardized design, bidding and construction  
• substantial coordination between subcontractors & trades 
• less technically complex 
• generally low structures 
• value to $30 million (M), but average $5-$10M  
• lesser value, therefore highly competitive 
• short duration, e.g., less than one year 
• steadily increasing proportion of the total market as existing land transportation infrastructure deteriorates 
and federal, state and local funding measures take effect. 
 
Niche B: Routine New Alignment  ("Blow and Go") 
 
Routine new alignments were referred to by industry interviewees as "blow and go" or "curb and gutter" work 
indicating the speed and standardization characterizing this type of work.  Projects in this category may include 
new interchanges or elevated freeways, or bridge replacement.  Generally these projects involve new work and 
substantial internal repetition such as multiple columns or structure spans.  This is typical of Routine New 
Alignment work.   
 
Key characteristics of this niche are: 
• standardized design, bidding and construction 
• typically cast-in-place (CIP) post-tensioned concrete box girder construction 
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• highly repetitious at each phase from bid to construction 
• may involve high interchange work 
• value to over $100M, but typically $10-$50M   
• less competition at high values 
• longer duration, e.g., up to three or four years 
• increasing proportion of total market in late 1970's and throughout 1980's, but declining with completion of 
major projects in Los Angeles and emergence of earthquake retrofit and mass transit projects. 
 
Niche C: Special Projects  ("Heavy Engineering") 
 
The nature of special projects or "heavy engineering" projects are indicated by the name chosen for this third 
niche.  Work in this category could include major earthquake retrofit involving column removal and 
replacement to freeway viaducts, major public utility relocations or subsurface work associated with bridge 
work, construction of high occupancy vehicle (HOV) lanes over existing freeways, or major structural steel or 
precast concrete bridge structures.  
 
Characteristics of this niche are:   
• one-off design, estimating and construction 
• may not be CIP post-tensioned concrete box girder form 
• often heavy shoring involved 
• traffic flow to be maintained (often above or below project) 
• may involve major public utility relocation 
• value to $50M, but typically $10-$50M  
• decreasing proportion of total market throughout 1980's, but now increasing with growth of earthquake 
retrofit and mass transit projects. 
 
Niche Trends 
 
This research identified a number of trends affecting the California bridge construction market between 1983 
and 1992:  discontinuous market growth following the 1989 Loma Prieta earthquake, increasing proportion of 
large value contracts, increasing industry concentration, depressed private sector, increased future infrastructure 
funding including mass transit initiatives, privatization and a progression to design/build projects, earthquake 
retrofit and restoration projects, and changing geography of new contracts from southern to northern California.  
Figure 5 provides a forecast of how these trends may affect contract volume in the niches described. 
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Figure 5  Proposed niche market trends 
 
The broad nature of these trends has been confirmed by interview with a number of construction managers and 
Caltrans representatives.  Coincidentally, the October 1989 Loma Prieta earthquake and the completion of large 
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Century Freeway contracts in Los Angeles occurred around the same period.  This signified the downturn in 
Routine New Alignment work, primarily to the benefit of Special Projects. 
 
APPROPRIATE TECHNOLOGY STRATEGY FOR INDUSTRY SECTORS 
 
Analysing a firm's approach for a specific industry sector requires consideration of each technology strategy 
dimension:  competitive positioning, sourcing, scope, depth, and organizational fit.  This section describes a 
process of analyzing the appropriate technology strategy for each industry niche, using the examples from the 
California bridge construction sector  Selection of the appropriate approach to technology is based on sectoral 
characteristics observed throughout this research and summarized previously.   
 
Table 2 suggests a series of appropriate technology strategy valuations that may lead to superior competitive 
performance in the three industry niches.  The more detailed analysis leading to this proposition is included in 
Hampson and Tatum, 1993. 
 
TECHNOLOGY STRATEGY INDUSTRY NICHE
MEASURES A.  MINOR
MODS
B. ROUTINE
NEW ALIGN.
C. SPECIAL
PROJECTS
(a)  COMPETITIVE POSITIONING M H H
(i) Emphasis of Tech. in Overall Business Strategy M H H
(ii) Command of Key Technologies in Sector H H H
(iii) Command of Unique Technological Position M H H
(iv) Ability to be Key Technology Leader M H H
(v) Monitoring of Competitor Technologies M H H
(b)  SOURCING OF TECHNOLOGY M H H
(i) Acquisition of Explicit Technology M H H
(ii) Acquisition of Implicit Tech - Head Office Mgt H H H
(iii) Acquisition of Implicit Tech - Site Mgt M-H H M-H
(iv) Emphasis on Organizational Learning M H H
(v) Monitoring Evolving Technologies in Sector M H H
(c)  SCOPE OF TECHNOLOGY STRATEGY M L H
(i) Breadth of Technological Capabilities L L H
(ii) Content Focus of Tech Monitoring & Devt M M H
(iii) Geographic Focus of Tech Monitoring & Devt M L H
(d)  DEPTH OF TECHNOLOGY STRATEGY L-M M-H H
(i) Emphasis on Research & Development M H H
(ii) Depth of Tech Capabilities - Head Office Mgt M H H
(iii) Depth of Tech Capabilities - Site Mgt M L-M H
(iv) Degree of Specialist Tasking L H M
(e)  ORGANIZATIONAL FIT L-M M-H H
(i) Reward Systems - Head Office Management M M-H M-H
(ii) Reward Systems - Site Management M M-H M-H
(iii) Structuring of Info Flows - Site to Site L-M M-H H
(iv) Structuring of Info Flows - Site and Head Office L H H
KEY:  H - HIGH;  M - MEDIUM;  L - LOW  
Table 2  Proposed superior technology strategies for industry niches 
 
CASE FIRM EXAMPLE:  DUNDEE CONSTRUCTION 
 
This section describes one example firm that competes in the markets described previously.  This firm 
participated in a broader investigation of technology strategy and competitive performance in California 
highway bridge construction.  The true identity of the firm is disguised by changing their name.  All other 
details remain unchanged.   
 
Dundee Construction is a large bridge construction contractor based in Northern California.  Over the past five 
years, Dundee's annual contract volume ranged from $37M to $122M (average = $75M) with individual 
contracts ranging from $0.4M to $51M (average = $10M).  Over this period, labor staffing averaged 250 union 
employees with salaried and supervisory employees averaging 55, approximately 60% of whom were based in 
the home office. 
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Dundee was formed during the 1970's and from its inception to the end of 1992 was awarded construction 
contracts, either alone or as part of joint ventures, totaling almost $650M over 120 separate construction 
projects.  These projects consisted of new bridges, widenings and repairs, and earthquake retrofit work.  During 
the past 10 years, virtually all of Dundee's revenue was generated by bridge construction work in California, 
approximately 80% from Caltrans contracts.  An estimated 70% of all contracts was for work in Northern 
California.  Between 1988 and 1992, Dundee averaged approximately 6.3% of the total value of all Caltrans 
contract awards that included bridgework—placing Dundee fourth in the ranking of all Caltrans structural 
contractors.   
 
Since its inception, Dundee has progressed from Minor Mods work of a value averaging less than $1M to focus 
on Routine New Alignment projects with an average value in 1992 approaching $10M.  Appendix B reviews 
Dundee's business strategy to place the following analysis in perspective. 
 
THE TECHNOLOGY STRATEGY FRAMEWORK AND DUNDEE CONSTRUCTION 
 
This section describes how the technology strategy framework can be used to analyse strategic fit between 
technical capabilities and the industry environment and achieve the firm's business goals.  The case analysis 
may suggest managerial actions to reposition from existing technology strategy values to more appropriate 
values for the markets targeted by the firm.  Figure 6 illustrates the existing technology strategy of a number of 
example case firms, using the five dimensions described earlier.  (Each measure is valued on a defined five 
point scale.)  Table 3 summarizes these findings for Dundee Construction and the three industry niches, using 
high, medium, and low rankings.  Appendix C provides one example analysis for determining Dundee's value 
for the measure Depth of Technical Capabilities - Head Office. 
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Figure 6  Technology strategy values for case firms
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SUMMARY OF TECHNOLOGY
STRATEGY DIMENSIONAL
VALUES
ACTUAL TECH
STRATEGY
PROPOSED SUPERIOR TECHNOLOGY STRATEGY
FOR NICHES
DUNDEE
CONSTRUCTION MINOR MODS
ROUTINE NEW
ALIGNMENT
SPECIAL
PROJECTS
COMPETITIVE POSITIONING H M H H
SOURCING OF TECHNOLOGY M M H H
SCOPE OF TECHNOLOGY STRATEGY M M L H
DEPTH OF TECHNOLOGY STRATEGY H L - M M - H H
ORGANIZATIONAL FIT M L - M M - H H
KEY:  H - HIGH;  M - MEDIUM;  L - LOW  
Table 3  Technology strategy summary for Dundee Construction and Industry Niches 
 
Dundee Construction's business strategy has been to focus on growth in California bridge construction.  "It 
appears that we're in the right place at the right time, so why move?" questioned its President.  But it is also 
adopting a technological niche strategy with a move from Routine New Alignment work into the lesser 
competitive and increasingly valuable Special Projects area, requiring higher engineering capabilities in 
structural concrete construction.  It also approaches each project with an eye to value engineering redesigns:  
"We're the leading proponents of redesign in California.  Most of our larger projects have been redesigned in 
some form—it's an established principle that we operate on," said the Vice-President. 
 
Table 3 suggests that for Dundee Construction to successfully transition from Routine New Alignments to 
Special Projects, important technology strategy differentials occur in the Sourcing, Scope and Organizational 
Fit dimensions.  In each instance, the proposed level of capabilities for Special Projects is higher than for 
Routine New Alignment work.   
 
Within the Sourcing of Technology dimension, the relative emphasis that Dundee has placed on organizational 
learning was only low to medium.  The importance placed on technology transfer before, during and after the 
implementation of new technology, and lack of opportunities for transferring technological knowledge through 
internal training provide a guide to shortfalls in this area.  Other firms also placed greater emphasis on 
monitoring evolving technological developments in the sector through material and equipment vendors and on 
participation in industry conferences and seminars.  In this case it can be asked if improving these specific 
shortfalls within Dundee Construction could boost the relative value for the Sourcing dimension and enhance 
its strategic fit with the requirements for successful transition to Special Projects? 
 
Dundee's shortfall in Scope of Technology Strategy stems from its primary focus on cast-in-place concrete box 
girder bridge construction in California.  The firm has invested heavily in this single product line, both in terms 
of construction hardware (i.e. equipment and materials inventory) and human resources (i.e. skills and 
experience).  Through its background in Routine New Alignment work, Dundee has already established a close 
business relationship with a structural engineering design firm to broaden its technological capabilities to 
include value engineered redesigns and a broader range of project types.  However, each company interviewee 
agreed that any major change away from CIP concrete bridge structures would cause them competitive 
problems.  The Executive Vice-President was most frank and said, "If they stopped designing concrete box 
girder bridges—we'd be in real trouble."  The company's technological monitoring also reflected the narrow 
scope of Dundee's operations.  Managers placed little emphasis on monitoring outside their current geographic 
and technical base.  The Structures Superintendent confirmed this:  "I would never look at any other type of job.  
My focus is on interchanges and big bridges in California—that's our forte!"  Perhaps it can be therefore be 
argued that improving efforts to keep abreast of developments beyond cast-in-place concrete highway bridge 
construction in California is necessary for Dundee to improve its relative valuation in the Scope dimension.   
 
The third shortfall that can be identified in this analysis lies in the Organizational Fit dimension of technology 
strategy.  Dundee's system of performance measurement and reward was somewhat unsystematic and site 
managers were not confident that the discretionary bonus system rewarded personal achievement and 
innovation.  Existing communication structures to promote technology or productivity enhancing 
communication between sites were also relatively undeveloped.  Improvement in these specific areas would 
improve Dundee's valuation in this component of technology strategy.  Would this enhance the fit between the 
firm's characteristics and the proposed superior technology strategy for Special Projects? 
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Dundee was successful in completing one of the initial major earthquake retrofit projects near San Francisco 
during 1992 and recently won another major bid for an adjacent phase of similar work.  It has also 
demonstrated a highly innovative approach in constructing HOV viaducts over an existing freeway in Los 
Angeles.  Both project types are representative of the Special Projects niche.  It is suggested that Dundee has 
demonstrated early stages of a successful transition into the Special Projects environment, but that it now 
requires additional emphasis if it is to more successfully manage the strategic fit between its technology 
strategy and the characteristics of the Special Projects industry niche. 
 
This example illustrates the importance and practical application of the technology strategy framework to 
analyze the strategic fit between a firm's technical capabilities and industry environment. 
 
CONCLUSIONS AND PRACTICAL APPLICATIONS 
 
Technology strategy guides or reflects the firm's approach to the consideration and implementation of 
technologies within the context of overall competitive and business goals of the organization.  Analysis of 
firms' technology strategy and the match with characteristics of the target niche provides a measure of strategic 
fit.  Enhanced strategic fit can provide competitive advantages to the firm and increase its level of market 
performance.  The technology strategy framework illustrated in this case provides a practical case analysis tool.  
It may also provide a decision support framework allowing managers to evaluate their technology strategy and 
assess the level of fit with their target markets.   
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APPENDIX A 
 
Example Rationale for Selection and Guidelines  
for Use of Technology Strategy Measure   
 
 
Dimension (d)  Depth of Technology Strategy 
 
Measure (ii) Depth of technical capabilities - Head office technical management team 
 
  1  2  3  4  5 
  Low    Medium    High 
 
 
From Burgelman and Rosenbloom's evolutionary perspective (1989), Depth of Technology Strategy is likely to correlate 
with the firm's capacity to anticipate technological developments.  It provides the basis for acting in a timely way.  Firms 
that can organize themselves for attaining greater technological depth may also benefit from increased flexibility to 
respond to new customer demands.  The technical depth embodied in 'front line' people will determine the level of this 
increased timeliness and flexibility.  Cohen and Leventhal (1990) state that an organization's absorptive capacity depends 
on the absorptive capacities of its individual members.  (Absorptive capacity refers to the ability to recognize the value of 
new information, assimilate it, and apply it to commercial ends.)  The prior possession of relevant knowledge and skill is 
what gives rise to creativity, permitting problem-solving skills and technological associations and linkages that may have 
never been considered before.  I use formal technical training as a proxy for the concepts of absorptive capacity and 
flexibility to anticipate and respond to technological developments.  An increasing level of formal technical training is 
associated with increased competitive performance. 
 
The 'front line' people are considered under two broad groupings—head office and site.  The 'head office technical 
management team' comprises the senior management team of the company (including operations manager), plus 
estimators and engineering divisions.  An averaged technical qualification score is calculated across all employees in the 
classification—with no differential weightings being applied for different staff levels or responsibilities.   
 
Generally, one of the site-based interviewees was asked to provide the technical qualifications for the site personnel 
(project managers and superintendents) and a senior office-based interviewee to provide information for the head office 
technical management team.  Where possible, I obtained a number of responses for verification.  Where large variations 
existed, I sought clarification with one or both interviewees to enable accurate assessment for these measures.  A 
'technical' qualification includes either engineering or construction management disciplines.  For formal qualification in 
other disciplines, the values shown below should be reduced by '1', e.g., if an employee has a bachelor's degree in 
accounting, then the rating should be '3' (i.e., 4 minus 1).  This action is intended to acknowledge the intellectual rigor and 
analysis necessary to complete any program of formal education.  Substantially (e.g., more than half) completed programs 
of study should also be considered in this way. 
 
The scale weightings indicated below are used to assess a total score for each firms' formal technical capabilities. 
 
  Level of Technical Qualification    Rating 
 
  Doctorate         6 
  Masters Degree         5 
  Bachelors Degree        4 
  Diploma - Military or Community College      3 
  Carpentry trade         2 
  Labor background        1 
 
The sum of these weightings is then divided by the total number of employees in each classification (either head office or 
site technical management team) to normalize the result, and the actual numerical result for the firm is recorded as the 
assessed score against this measure. 
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APPENDIX B 
 
Business Strategy at Dundee 
 
 
Dundee's business strategy can be analysed in terms of its product/market profile and its distinctive competences and 
resources [adapted from Porter (1980), and Glueck & Jauch (1984)].  The choice of markets basically involves territories, 
channels and customer types.  The question of distinctive competences and resources describes how the firm adds value at 
each stage from creation to delivery to the end user.  The business definition can also clarify which of the stages the firm 
focuses on, ranging from complete vertical integration at one extreme to specialization in only one stage at the other.  
Distinctive competences and resources are evaluated as potential competitive advantages or synergies available through 
the interrelationships of the various functional strategies. 
 
To illustrate these points, each of the following considerations of Dundee's business strategy is discussed in terms of 
performance from 1983 to 1992.  This evaluation focuses on the strategy borne out by the firm's actual performance as 
evidenced by real market data, and interviews with four different levels of management within the company. 
 
Product/Market Mix 
 
Figure 1 illustrates the importance of Caltrans as the dominant owner of projects constructed by Dundee.  From 1983-
1992, 77% of the total value of Dundee's contract awards were from Caltrans.  Approximately 70% of its total contracts 
were for projects in Northern California—specifically the San Francisco-Sacramento region and adjoining counties. 
DUNDEE CONSTRUCTION - WORK BY OWNER TYPE (BASED ON
CONTRACT AWARDS) -  1983-1992
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Figure 1 
 
Dundee acts as a prime contractor in joint ventures with other contractors, or as a sub-contractor to other contractors.  
Figure 2 shows the annual breakdown of contract awards by contact form, and shows the dominance of work undertaken 
as a prime contractor (average of 82% over the 1983-1992 period).  Interestingly, the major proportion of the remaining 
work during the latter half of this decade was joint venture work, in contrast to the dominance of subcontracting work 
during the first half of this period.  In 1991, 47% of all contracts awarded were joint ventures.  More than other companies 
examined in this market, Dundee has established a process of joint venturing or entering into "exclusive subcontractor 
arrangements" with proven business partners.  These alliances with earthwork and paving contractors are determined on a 
geographic basis and based on previous experiences. 
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DUNDEE CONSTRUCTION - WORK BY CONTRACT
FORM - 1983-1992
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Figure 2 
 
Figures 3 and 4 illustrate Dundee's annual contract total and average award values, and number of awards.   
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Figure 3 
 
DUNDEE CONSTRUCTION - AVERAGE VALUE OF
CONTRACT AND NUMBER OF AWARDS - 1983-
1992
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Figure 4 
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Over most of the last decade, Dundee's annual average contract award value rose consistently—from $1.1M in 1983 to 
$7.3M in 1992.  This rate of increase was associated with a progression from the lower value (<$5M) contracts into the 
larger value contracts (>$30M), as Figure 5 clearly shows.  This figure illustrates the annual contract value breakdown for 
Dundee over this ten year period.  Large value (>$30M) contracts made up the major portion of Dundee's contract awards 
over the past four years.   
DUNDEE CONSTRUCTION - CALTRANS BRIDGE
CONTRACTS BY VALUE RANGE (IN $1992) - 1983-
1992
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Figure 5 
 
Figure 6 illustrates the relationship of the higher contract values to the overall Caltrans market.  Clearly, Dundee 
successfully targeted larger value (>$30M) Caltrans projects.  Over the past four years it captured an average of 15% of all 
Caltrans contracts with a value of more than $30M.  It is interesting that only five projects less than $1M were undertaken 
by Dundee as a prime contractor over the previous decade. 
DUNDEE CONSTRUCTION - PROPORTION OF CALTRANS BRIDGE
AWARDS GREATER THAN $30 MILLION - 1983-1992
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Figure 6 
 
Distinctive Competences and Resources 
 
This dimension of business strategy focuses on how the firm chooses to add value. 
 
Construction involves a mix of technical skills, judgment and experience with application of principles of engineering 
apply to specific situations.  The relative balance between innovative thinking and straightforward analysis shifts from job 
to job and from task to task within a construction project.  Often innovations are the result of absorbing an invention, 
developed for another purpose, and applying it in a novel way, to the process of construction.  The basic value-adding 
function of a construction firm lies in its ability to efficiently convert the raw materials of labor, equipment and materials 
into a serviceable facility according to the designs and specifications.   
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Dundee Construction is a specialist concrete bridge construction contractor, and while the company does perform internal 
engineering for the construction of its own projects (e.g., temporary structures), it does not provide engineering services to 
others.  However, Dundee Construction's management is positioning itself to take advantage of this potential trend 
through a business alliance with an engineering consulting firm.  They are also attempting to influence Caltrans to 
seriously consider this more flexible contractual form by forming owner/contractor committees.  As its Vice President 
said, "That's [design-build] one area that we would do well in.  We're trying to keep Caltrans as flexible as possible in this 
area—flexibility as far as alternatives are concerned.  I'm involved in a number of committees looking at that sort of thing 
myself.  We try to keep it in the forefront." 
 
This dimension of the firm's overall business strategy requires an evaluation of the specific functions performed by 
Dundee Construction in the highway bridge market.  Dundee carries out all aspects of the identified 'key' sector 
technologies—falsework and formwork design, erection and dismantling, and concrete pouring and finishing.  Dundee 
typically subcontracts out what is referred to as 'specialty work'.  In the words of its President/CEO, "We won't get into 
this because it's very competitive and the margins are very low.  I look at it as a specialty item."  The President reinforced 
this view when he stated, "I think the specialized structural guy will continue to be profitable.  We can get involved in the 
other type of work if we wanted to via joint ventures or whatever." 
 
Conclusion.  Dundee's overall business strategy is clearly based on growth and it has increased its market share in the 
rapidly growing California bridge construction market.  The company though is moving, to position themselves for more 
earthquake retrofit projects and extensive redesigns under existing value engineering guidelines.  Opportunities for 
moving to design and build contracts are also being evaluated.  For the future, in the words of the President, "We're 
staying in bridge construction," and, "When bid day comes and the playing field is level—we'll beat them.  So it must 
mean that we're doing something right."  Their Vice President said, "We're in a good segment right now, probably the 
strongest segment in this State.  Highway construction is strong, and the structures side is particularly strong.  It appears 
that we're in the right place at the right time—so why move?"  The President clearly describes his strategy for future 
investment, "The market is what drives us to make investments in certain areas.  Reading the market is what it's all about 
rather than making changes simply for the sake of technology."  
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APPENDIX C 
 
Example Analysis for Valuation of Technology Strategy Measure 
 
 
Dimension (d)  Depth of Technology Strategy 
 
Measure (ii) Depth of technical capabilities - Head office technical management team 
 
 
 
Case Data and Discussion.  The case data and values for this measure are summarized in the following table: 
 
Grouping  Highest Level of Tech Qualification Rating  No.    Sub-Total 
 
SENIOR MANAGEMENT TEAM (6 TOTAL) 
 
•  President/CEO  Trade - Carpenter 2  1  2 
 
•  Exec. V-P/COO  Bachelor - Engineering  4  1  4 
 
•  Mgr - Field Op's  Trade - Carpenters  2  2  4 
 
•  Est. Manager  Bachelor - Engineering  4  1  4 
 
•  Est. Manager  Bachelor - Engineering  4  1  4 
 
ESTIMATING (3 TOTAL) 
 
•  Estimator 1   Bachelor - Engineering  4  1  4 
 
•  Estimator 2   Bachelor - Construction Mgt 4  1  4 
 
•  Estimator 3   Bachelor - Construction Mgt 5  1  5 
 
ENGINEERING (3 TOTAL) 
 
•  Engineers   Bachelor - Engineering  4  3  12 
 
TOTALS         12  43 
 
 
 Therefore, the value for this measure = 43/12 = 3.58  
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Brief Biography -- Dr. Keith Hampson 
 
 
Dr Keith Hampson is an energetic educator and researcher with a blend of strong technical and management 
skills and formal qualifications gained through an international background in industry, government and 
university environments. 
 
At the industry level, Keith is a registered civil engineer with extensive industry experience in managing a 
variety of construction projects and operating in multi-disciplinary environments in the design, construction 
and maintenance functions.  He has gained international construction management experience and knowledge 
from working and studying in Australia, England and the United States.  Following 13 years industry and 
government experience in design and construction, including a period of private consulting, he joined the 
School of Construction Management at the Queensland University of Technology (QUT), in Brisbane, 
Australia.   
 
In addition to his Bachelor of Engineering (Honours) qualification, Keith has completed a Master of Business 
Administration at the QUT.  He was awarded the prestigious John Kindler Memorial Award as the outstanding 
engineering graduate for his year, and was the inaugural winner of QUT's MBA Medal for superior 
performance throughout the program.  Keith’s PhD in Construction Engineering and Management was 
completed at Stanford University, California.  His dissertation was entitled Technology Strategy and Market 
Performance:  A Study of Bridge Construction and jointly supervised through Stanford's Graduate School of 
Management and the Department of Civil Engineering.   
 
As Director of Research in the School of Construction Management and Property, Dr. Hampson has senior 
responsibilities for teaching and research activities.  He coordinates research activities in the School—liaising 
with government agencies, private contractors and consultants, industry bodies, and other universities, 
throughout Australia and internationally.  Under his direction, the School of Construction Management has 
grown strongly in applied industry research, appointing high quality post graduate research students, gaining 
industry and government research support (financial and in-kind), and producing internationally recognised 
publications.  He has initiated and managed an International Visiting Professor Scheme and forged continuing 
links with a number of major universities of international repute. 
 
He currently teaches Managing Technology for Competitive Advantage, Strategic Planning and 
Implementation, Research Methodology and International Project Management to Masters and PhD students 
and industry professionals throughout Australia and South East Asia.  His research interests include the 
management of technology and innovation, advanced construction methods, re-engineering the construction 
process, and international project management.  Dr Hampson has developed courses and authored many 
publications, both nationally and internationally. 
 
